Abstract. To pretend enterprises tamper data when environment protection administration check of law enforcement examination, in this study we structure a coal-fired power plant technology process model based on OPMSE by introducing Petri net concept. Through analog simulation, based on quantitative relation and law of conservation of mass to definite the actual inventory and discharge amount, we confirm whether the on-line monitoring data is true or not by comparing the simulating data with the available data.
Introduction
With the continuous development of economy and electricity demand unceasing enhancement, as the main supplier of electricity coal fired power plant discharges more and more waste gas, the scope of pollution increases year by year, it will make a negative effect of economy development and the living environment. At present coal fired power plant have adopted an on-line monitoring system for real-time monitoring of pollutant indexes, however some enterprises ignore the adverse impact of pollution discharge on environment for the sake of benefit maximization, they take various steps to influence in the generation of the truthful data, so the authenticity of monitoring data need to be verified.
Some enterprises take some measures to cope with the examination of law enforcement, such as switching on bypass, tampering with data, it gives lots of pressure to the monitoring and management of environmental law enforcement. In recent years, the repeated emergence unlawful act of unscrupulous enterprise do great harm to social environment, it also makes the environment law enforcement under attack. And the same time with the development of economy, this kind of environment issue will increasingly prominent. So it is very important to adopt a precise simulation to calculate the value of enterprise emissions of pollutants in a certain period of time compared with on-line monitoring data to verify enterprise whether stealing emission or not. Therefore we introduce the conception of Petri net and model the coal fired power plant power generation technology based on OPMSE simulation platform. Then we calculate the emissions of pollutants through quantitative relation and law of conservation of mass to verify the authenticity of the monitoring data. It can make supplementary reference for the environment law enforcement, and to some extent prevent data fraud.
Materials and Method

BAT
The EU first puts forward the conception of BAT (Best Available Technology). So far the EU has issued 27 BAT reference in various industries and 6 multi-industry BREFS [1] . China's BAT started in the promulgation of the "national environmental technology management system construction plan" in 2007, and in 2010 China has formally issued the "guidelines for the best possible technology for the prevention and control of coal burning power plants (Trial Implementation)".
Petri Net
In 1962, Carl first proposed the conception of Petri nets for simulation, modeling, systems, and changes within the system [2] . The Petri net can describe the possible change relations in the system, and it makes easier to express the condition of the system change and the state of the system after the change happen. Petri nets is an effective method for analyzing discrete event dynamic processes, therefore the characteristics of Petri net theory can be used to analyze the emission process of pollutants in coal-fired power plants which is a stochastic process.
Object-oriented Petri Net and Simulation Platform
It occurs the problem that when the ordinary Petri net describes a more complex system the state space explosion, the reason is so many objects need to be described. So Valk proposed the object oriented Petri net by combining object-oriented technology and Petri nets in 1998 [3] . Object oriented Petri net regards objects as basic modules and it is also the reuse part of the model, each child object is a subnet with an output and an input port. OPMSE is an object-oriented advanced Petri net model which has a strict theoretical basis. In order to realize the powerful modeling ability to describe various complex systems it extends transfer， location, token attribute, object type elements, port type of object-oriented Petri net.
Specific Method
Based on Object-Oriented Petri Net theory this research adopt OPMSE simulation platform to simulate coal fired power plant power generation technology, then analyze the problem of preventing enterprise fraud. Through the quantity of gypsum byproduct of simulation compared with the monitoring data to confirm authenticity of the monitoring data. Specific for the following steps:(1) the field investigation of coal fired power plant;(2) determining the process flow and the parameters of pollution of the nodes;(3) adopting OPMSE simulation platform modeling and determining the calculation process of pollutions simulation(4) data calculation and analyzes.
Results and Discussion
Process Simulation
As showed in Fig. 1 , it is the coal fired power plant BAT overall system based on OPMSE simulation platform. Process is as follows: first, according to the power grid of a daypart random load demand generated a production load, coal mill grind the corresponding coal on the basis of production load and take it into the boiler by air fan, pulverized coal combustion in the boiler to produce steam, steam enter the turbine system and flue gas enter the denitration system through the flue after selective catalystic reduction successively enter the electric system, the desulfurization system at last discharge into atmosphere.
Coal-fired power plants have adopted an on-line monitoring system to monitor pollutant indicators in real time, but in order to ensure the maximization of profit, enterprises use various methods to influence the generation of real data ignoring the adverse impact on the environment, therefore the system model established in this paper based on OPMSE analyzes the authenticity of the monitoring data.
In this research complete flue gas limestone gypsum wet desulfurization device is adopted as the desulfurization system of coal fired power plant. The principle is that limestone powder is made into slurry as desulfurization absorbent and is mixed with the cooled fume absorbed into the absorption tower, the sulfur dioxide in the flue gas is reacted with calcium carbonate in the slurry and the oxidized air, finally, the by-product gypsum is produced. Therefore select a series of reaction process of flue gas in desulfurization system as the starting point, calculating the amount of gypsum produced compared with the actual data to confirm the authenticity of the monitoring data.
The Fig. 2 is the desulfurization subsystem model. 
Mechanism Analysis
Currently, limestone gypsum wet flue gas desulfurization technology is the most widely used desulfurization technology in coal-fired power plants. The main process is as follow: (1) Sulfur dioxide dissolves into liquids and converted to sulfurous acid; (2) Dissociation of acids yields hydrogen ions; (3) Neutralization reaction of intermediate products, calcium carbonate dissolved and reacted with sulfite to form calcium bisulfite; (4) Oxidation of calcium hydrogen sulfate; (5) Crystallization of reaction products, the continuous production of calcium sulfate causes the solution to be supersaturated, thereby forming a gypsum crystal.
The single step reaction and the total reaction equations are as follows: (1) According to the equations, the amount of by-product gypsum is closely related to the content of sulfur dioxide in flue gas. Therefore by judging whether the gypsum output is consistent with the on-line monitoring data, we get calculate whether the enterprise is cheating or not.
Result Analysis
The BAT model of coal fired power plant based on OPMSE is simulated several times, after 100 times simulation, the results are as follows: The error between the theoretical value and the monitoring value of the simulation is analyzed, and results are showed in Tab. 2. From Fig. 3, Fig. 4 , Tab. 1 and Tab. 2, coal fired power plant BAT model based on OPMSE can simulate the actual working condition of the process well. The maximum error is 14%, the minimum error is only 1.4%, and the average error is 3.8%, which is within the acceptable range.
It shows that the model construction is reasonable, and it can provide data support for the prevention of enterprise data fraud, so it has certain practical significance.
Conclusion
(1)After 100 times simulation, it can be observed that most of the data is consistent with the theoretical value. The average error is less than 5%, which shows that the simulation is close to the real situation. A small number of monitoring data and analog value difference is too large, suspected data fraud. It can be shown that this model based on Petri net and OPMSE can simulate the BAT of power plant well, and it can provide an effective reference for verifying the authenticity of on-line monitoring.
(2)Through the production of by-product gypsum, we not only can calculate the desulfurization efficiency of the desulfurization system but also can estimate the consumption of desulfurizer. Combined with the emission standards of air pollutants in thermal power plants and the maximum allowable emission concentration of sulfur dioxide in ultra low emission of thermal power plants, the accurate dose of desulfurization agent can be estimated. In the following research, it can be combined with production automation technology to develop a whole set of on-line monitoring and inspection system, according to the output of by-products, deduce the optimum amount of desulfurization agent for reducing the production cost for the enterprise.
